Background: In the era of enhanced access to ART, many people live longer lives but with episodes of disability resulting from HIV, HIV-related conditions, and/or as side-effects of ART. It is crucial to understand the extent of disability among people living with HIV in high-prevalence settings to inform choices regarding care, policy and research. This article presents the results of the first scoping review to examine the extent, nature and range of disability among people living with HIV in HIV hyper-endemic countries. Methods: This scoping review used the World Health Organization's International Classification of Functioning, Disability and Health (ICF) to conceptualize "disability". A systematic search of electronic databases was conducted using specific keyword and subject heading combinations. Identified publications were screened and reviewed according to inclusion/exclusion criteria. Data were systematically extracted and reviewed for quality. Extracted data were reviewed for patterns related to methods or results. Results were aligned with the corresponding ICF code. Results: Forty-one articles were included, reporting data from 38 unique studies. Most (78%) of the studies were conducted in South Africa; five in Botswana, one in Zimbabwe and Lesotho, and none in Swaziland. Almost all studies recruited more females than males. All studies except two were in adults. The studies indicate that people living with HIV experience a variety of disabilities. Impairments in body structure/function comprise the majority of data, with particular focus on mental function. Data on activity limitations and participations restriction were limited, however, they were recorded. They indicate severe impact on people's life and possible adherence. Conclusions: We argue that the time has come to elevate the focus holistically on health and life-related consequences of living with HIV and to integrate disability into the discussions and approaches to HIV care.
Background
The experience of HIV is shifting in hyper-endemic countries now that access to free antiretroviral therapy (ART) is becoming more widespread [1, 2] . Many people living with HIV who can access and tolerate ART are living longer lives [3] . However, increased longevity can be accompanied by a diverse range of health-related challenges [3] , which may be termed disability [4] [5] [6] [7] . This changing experience calls for a shift in how we conceptualize HIV in order to inform responses within this new era [4, 8] .
Disability and rehabilitation frameworks became useful for HIV policy-makers, advocates and researchers upon the advent of ART in resource-rich countries in the mid1990s [9] . In particular, the World Health Organization's International Classification of Functioning, Disability and Health [10] is a framework that has proven helpful in understanding and taking action on HIV [8] [9] [10] [11] [12] [13] [14] . The ICF has also been used for better understanding the disability dimensions of other health conditions in Southern Africa [7, [15] [16] [17] . As such, the ICF offers a potentially useful framework for considering the experience of HIV in the era of enhanced access to ART in Southern Africa.
"complex phenomenon that manifests itself at the body, person and social level" [18] . The ICF is concerned with function at three levels, which are termed structure/function (or impairment), activity (or activity limitation), and participation (or participation restriction) [10] . According to this framework, these three levels are outcomes of interactions between health conditions, intrinsic contextual features of the individual and extrinsic contextual features of the social and physical environment (see Figure 1) . Impairments of body structure or functioning are understood to be problems with the anatomical structure of the body (e.g., a missing limb) or its functioning (e.g., memory loss). Activity limitations are understood as difficulties with executing a task or action (e.g., getting dressed). Participation restrictions are problems relating to involvement in life situations (e.g., being employed). The ICF schematic (see Figure 1 ) is complemented by an extensive ICF Checklist, which assigned "codes" to specific dimensions of functioning and disability at three increasingly focused levels [19] (see column entitled "ICF Checklist Code" in Tables 1 and 2) .
The one population-based study assessing prevalence of disability among people living with HIV was conducted in British Columbia, Canada, using an earlier version of the ICF [12, 13] . The study revealed extraordinarily high rates of disability: over 90% of the population experienced one or more impairments, with one-third reporting over ten. Prevalence of activity limitations and participation restrictions was 80% and 93%, respectively. In Southern Africa, the ICF has been used to study HIV in four studies [7, 16, 17, 20] , each of which describes a diverse experience of disability among people living with HIV.
A population-based study using the ICF to evaluate the extent of disability among people living with HIV in the world's hardest hit countries would provide extremely useful data to inform health and social service needs. In the absence of such a study, however, the ICF may be used as a lens for reflecting on the results of other studies collecting data that fit within this broad conceptualization of disability. Using this framework, it is possible to examine HIV studies that are not based on the ICF, but which have investigated particular outcomes that can be located within the ICF concepts of impairment, activity and participation. As such, one could develop a preliminary picture of the disability experienced by people living with HIV by systematically reviewing various HIVrelated outcome studies using the ICF as an organizing framework. This approach would be particularly salient in the HIV hyper-endemic countries of Botswana, Lesotho, Zimbabwe, South Africa and Swaziland where, by definition, over 15% of the country's population is HIV-positive [1, 2] . Given the enormous burden of HIV plus the growth of access to ART in these settings, many people can expect to live longer lives but with diverse experiences of disability [3, 4] . The policy and practice implications of the shift could be profound. As such, it is imperative to understand the extent of disability experienced by people living with HIV in high-prevalence settings.
The purpose of this article is to present the results of a scoping review that examined the extent, nature and range of disability (as conceptualized by the ICF) among people living with HIV in HIV hyper-endemic countries. By systematically reviewing data from HIV studies that may be understood within the ICF framework, we seek to demonstrate how a disability framework can complement other approaches to HIV. Results can inform directions for future disability-oriented research based on the empirical gaps revealed by this analysis.
Methods

Study Design
We conducted a scoping study to examine the state of the literature on the extent, nature and range of disability experienced by people living with HIV in hyper-endemic countries. The study design followed the scoping study methodology outlined by Arksey & O'Malley and further developed by Levac et al. [21, 22] . This approach was complemented by the systematic review methodology described by Denyer and Tranfield [23, 24] to inform our use of the ICF as a lens for classifying outcomes within the HIV literature.
Search Strategy
This scoping study identified peer-reviewed journal articles published between January 2005 and July 2011 reporting on any disability outcome (as understood within the ICF) among people living with HIV in hyper-endemic countries. Studies were identified using keyword searches of electronic databases. The databases sourced were: EBSCOhost (including Academic Search Complete, Africa-Wide Information, Health Source, PsycARTICLES, PsycINFO, eBook Collection, Medline, and Social Science Citation Index); Science Direct; ISI Web of Science; Cochrane Library; Anthropology Index; Abridged Index Medicus (AIM); and African Journals OnLine (AJOL). The search string used synonyms and variations of the following terms: HIV/AIDS, disability, prevalence studies and HIV hyper-endemic countries. The search string for disability was developed using the first level of the ICF checklist, which identifies particular impairments, activity limitations and participation restrictions [10, 19] . Details of the search strings for each of the databases are outlined in Additional File 1.
Inclusion and Exclusion Criteria
Articles were assessed according to six inclusion criteria: 1) Study participants are people living with HIV.
2) Outcomes include data on the extent of disability, as defined by the International Classification of Functioning, Disability and Health (ICF).
3) Study designs are cross-sectional, case-control, or other approaches that allow for assessment of frequency, severity and/or type of disability.
4) Studies used standardised and validated instruments 5) Study locations include one or more HIV hyperendemic country, i.e., Botswana, Lesotho, South Africa, Swaziland and/or Zimbabwe. 6) Data were collected after 2004 and published between January 1, 2005 and July 31, 2011, in order to reflect experiences of HIV since the growth of access to ART in these settings.
The search excluded newspaper articles, case studies, literature reviews, narrative papers, and papers not written in English.
Procedure for Article Selection
The procedure for selecting articles consisted of four steps: identification of relevant literature; screening of abstract for inclusion and exclusion criteria; assessing eligibility on the basis of full text; and, final inclusion of articles. See Figure 2 for the number of records retrieved and included in each of these steps.
Studies retrieved from the initial search were imported into a single Endnote file and duplicates were removed. Each abstract was reviewed independently by two research team members for inclusion and exclusion criteria. Full articles were downloaded for each abstract that met inclusion criteria. Hard-to-find papers were acquired by contacting the authors. All full-text articles were then reviewed again by a research team member to assess eligibility. This process resulted in 41 articles based on 38 different studies.
Data Extraction
Data were extracted from included studies using a data extraction sheet created for this study [21] , which recorded: authors; title; year of publication; year of data (see Figure 2) . Table 1 presents the measurement tools used in the included studies. Table 2 reports on how particular items in the measurement tools correspond with codes in the ICF Checklist and, thus, may be understood as reflecting disability. Table 2 first presents the items aligned with the ICF concepts of "body function and structure (impairments)", followed by "activity limitations and participations restrictions" and, lastly, according to "environmental and personal contextual factors". Table 3 presents details of each of the 41 included articles. The final column in Table 3 presents the specific ICF dimensions of disability addressed by each study. Below we summarize findings related to the extent, nature and range of disability reported across the studies. Overall, the included studies predominately reported data at the disability level of impairment. We first present a summary of these data according to the following ICF categories: mental, sensory/perception, cardiovascular/ respiratory, digestive/metabolic/endocrine, genitourinary and reproductive, and muscle. We then summarize the lesser amount of data in the included studies related to he disability levels of activity and participation. Finally, t we review the few studies that examined interlinkages collection; country and context (rural, peri-urban or urban); sample size; target group; sampling method; study design; concepts/constructs measured; scales/tools used; study results in general; results relevant to disability as defined in the ICF; study limitations; and authors' recommendations. Extracted data were reviewed by a second research team member to ensure quality control and consistency of extraction process. Inconsistencies were resolved through consensus.
Analysis
Once data were extracted from the 41 included articles (38 studies), we reviewed the findings for patterns related to study methods (e.g., approaches to sampling or study tools) and study results (e.g., data related to particular impairments). To analyse study results according to the ICF, we first aligned each study's findings with the corresponding ICF code. For articles that identified specific outcomes (e.g., difficulty getting dressed), we were able to directly align the outcome with the corresponding dimension of the ICF framework (e.g., ICF code "d540 Dressing"). For studies that identified research measurement tools (e.g., the Hamilton Inventory), we reviewed each tool to clarify whether and how certain items within the tool corresponded with particular dimensions of the ICF (e.g., the item "sleep problems" in the Hamilton Inventory corresponds with ICF code "b134 Sleep"). Table  1 outlines the measurement tools used in the included studies. Table 2 illustrates how constructs in each measurement tool corresponded with the ICF Checklist codes. Once study results were organized according to the ICF, we reviewed these findings for patterns and gaps related to the extent, nature and range of disability described across the studies.
Results
Characteristics of Included Studies
Forty-one articles met inclusion criteria, which reported data from 38 different studies. Table 3 presents the characteristics of included studies. Of the five hyper-endemic countries considered in the scoping study, 78% of the included articles were studies conducted in South Africa (32 articles), 5 in Botswana and 1 in Zimbabwe; no studies were conducted exclusively in Lesotho or Swaziland. Two studies were conducted in more than one country, one including a site in Lesotho.
Fifty one per cent of articles (21) took place exclusively in urban areas; 17% (7 articles) only in rural areas; 12% (5 articles) in both urban and rural settings; and 10% of studies (4 articles) in semi and peri-urban areas. Study setting was unclear in four articles.
In terms of study design, most studies were cross-sectional (30 articles). Three studies also used either a prospective or retrospective study design. In terms of sample size, 85% of the articles (35 articles) included more than 100 participants. Three articles (7%) used a random sampling technique and 3 articles (7%) used stratified sampling. Nineteen articles (47%) used convenience sampling, 2 articles (5%) used purposive sampling, and 14 articles (34%) did not specify their sampling strategy. Almost all studies recruited more females than males. In 61% (25 articles), more than 70% of the sample was female; 20% (8 articles) recruited roughly equal numbers of males and female; 17% (7 articles) did not describe the sex of their participants (see Figure 3) . All studies included adults except for two, which included youth below the age of eighteen [25, 26] .
Extent, Nature and Range of Disability
This scoping review investigated the state of literature on disability (as conceptualized by the ICF) experienced by people living with HIV in HIV hyper-endemic countries among ICF levels.
Impairments Related to Body Structure and Function
Mental Function (b1): Twenty articles presented data focusing on mental functioning and an additional 8 articles presented mental functioning as part of a wider inquiry into participants' health or quality of life. Using the ICF, Myezwa et al. [25] reported impairments in mental function in 72.6% of their sample of 80 people living with HIV. They also reported energy and drive impairments in 75% and sleep impairments in 71% of the sample. Also using the ICF, van As et al. [26] [32, 33] . Two studies [32] [33] [34] reported improvements in the area of emotional functions, energy and drive while being on treatment; however, one study highlighted how activity limitations continued to affect the patient's life when on ART [33] .
Other mental function domains reported in the literature were consciousness, intellectual functions, memory and language. Lawler et al. (2010) reported that 38% of their 120 participants were diagnosed with HIV-dementia. Joska et al. reported that 23.5% of their 536 participants in urban South Africa were diagnosed with HIV-associated neurocognitive disorder (HAND). Lawler et al. (2011) reported that 37% of people living with HIV were described as cognitively impaired [35] [36] [37] and Bhat et al. identified significant loss of memory in 17.9% of their sample of 168 patients at a rural health centre in South Africa [38] . The study by Lawler et al. which used a control group, reported that HIV-positive participants were more impaired on neuropsychological measures when compared to demographically-matched controls for all cognitive-motor ability areas, which included processing speed, verbal learning/memory, language, psychomotor speed, executive function, and fine motor speed [37] .
Sensory and perception functions (b2): The sensory or perception functions reported most frequently were tingling or numbness. Maritz et al. reported 49% of their sample on HAART was diagnosed with peripheral neuropathy, and 30% with severe neuropathic symptoms [39] . Data were also reported on sensory function problems and pain. Bhat et al. [38] reported that 20% of their sample experienced pain, Van As et al. [26] reveals that 71% of their sample experiencing sensory functions problems and pain, and Myezwa et al. [25] reported 83.5% experienced sensory functions disorders. Similarly pain and discomfort were reported in 37% of participants in the study by Wouters et al. [32] . One study [40] reported on changes in ability to taste while being on treatment. No data were reported on other sensory functions, such as visual, hearing or voice impairments.
Cardiovascular and respiratory function (b4): Four articles reported data in regards to functions of the cardiovascular and respiratory system. Myezwa et al. [25] described problems in 82.5% of the participants related to the haematological, immunological and respiratory systems. Similarly, the study by van As et al. of 45 clinic patients found hypertension in 33% of the sample, respiratory problems in 22% (which they attributed largely to TB), and at least one haematological problem in 96% of the sample. High blood pressure was also recorded Maritz et al., and problems with breathing and breathlessness in 13% of the sample in Bhat et al.
Digestive, metabolic and endocrine function (b5): Six studies reported data on impairments in digestive, metabolic or endocrine function, on or off treatment. Data were presented regarding increase or loss in weight as well as diagnostic of obesity [38, 41, 42] . Additionally, Similarly in the study by van As et al., 44% of the sample experienced digestive, metabolic or endocrine problems [25, 26] . Julius et al. indicated a prevalence of diabetes of 20.4%, with 16.8% obese and 28.6% overweight in the sample [43] , although these data were not compared to HIV-negative controls.
Genitourinary and reproductive function (b6): Four studies reported data on functions of the genitourinary and reproductive systems. Van As et al. [26] showed that 31% of the sample experienced genitourinary or reproductive problems. Bhat et al. [38] reported problems with sexual functions in 8.9% of their sample of 168 participants. Renal function was explored in larger trials. Franey et al. reported renal problems in 1.3% of their sample of 2189 PLHIV who are on treatment. Both Franey et al. and Jao et al. [44, 45] found increased renal impairment at ART onset with men more affected than women.
Muscle function and related tissue (b7): Nine articles (describing eight studies) provided data on the extent of impairments related to muscle tone, power and motor development as well as the functions of the skin and related structures. Myezwa et al. revealed neuromuscu- loskeletal movement impairment in 73.8% and muscle power loss in 75% of their sample [25] . Van As et al. reported that 31% of the sample experienced skin impairments and for 27% the most common neuromuscular problem was loss of muscle power. Focusing on fine and gross motor skills, Ferguson et al. [46, 47] reported motor delay in their study of 86 HIV-positive children with matched controls. Significant motor delay was 66.7% in the HIV-positive sample, which was significantly higher than the age-matched compared. Bhat et al. 
Activity Limitations and Participation Restrictions
In contrast to the level of impairment, far less data were reported on the ICF levels of activity or participation. Studies that did report on these concepts are described below according to the ICF domains of mobility, selfcare, and community, social and civic life. Several studies also reported elements of "learning and applying knowledge", which includes problem-solving, or "communication". There was little information related to contextual factors, such as access to services, technology, support and relationships and attitudes.
Mobility (d4):
Eight studies reported problems with mobility, mainly for PLHIV on treatment. Myezwa et al. [7, 25] found mobility limitations in 56.4% of the sample, while van As et al. [26] , using the same framework, found mobility limitations in 40% of the sample, especially lifting and carrying. These complaints were associated with mild difficulty undertaking multiple tasks without assistance. Similarly, Nair and Patel reported decreased physical functioning as measured by mobility. [32, 33, [48] [49] [50] reported improvement in mobility upon initiating ART, with participants followed for the first 12 or 18 months. The study by Karbore et al. [51] showed that among participants not receiving community services (i.e., food and homebased care), the mean physical functioning score increased by 1.6 points to 11.2 at 12 months but then decreased to 10.6 at 18 months, while the group which received community services improved continuously.
Self-care (d5): Three studies described data on selfcare. Oketch et al. [42] reported minor (80.6%), moderate (14%), or severe (5.4%) problems with self-care. The studies by Booysen et al. [48] , Jelsma et al. [15] and Kakinamis et al. [49] each showed improvements in the domain of self-care during the first year of ART. Data over a longer period were not available.
Community, social and civic life (d9): Two studies reported data in this domain. Myezwa et al. reported that activity limitations were present in major life areas (55.1%), and community, social and civic life (50%), and that many of those activity limitations were associated with impairments [25] . They also reported that activity limitations or participation restrictions, including difficulties with general tasks and demands, interpersonal relationships, domestic life, and community, social and civic life, were closely associated with barriers in obtaining products for personal use and in using technology. Van As et al. [26] showed that participants had challenges in major life areas (58%), and that interpersonal interactions and relationships (56%) were most common. Of these, challenges related to school, higher education and remunerative employment were specifically problematic.
Linkages among Impairment, Activity and Participation Levels
Few studies explored how the different domains might be associated with each other. Nair et al. [52] reported that Perceived Social Support was correlated with vitality (r = 0.28, p < 0.01) and mental health (r = 0.26, p < 0.01), suggesting that high levels of social support from family and friends are related to good mental health in the participants. Gupta et al. [53] reported that depression was associated with stigma and relationship problems. Nair et al. also reported how a low score on the SF-36 Bodily Pain Scale was associated with compromised ability to work. The four studies that addressed contextual factors reported that certain impairments or activity limitations were associated with domains such as access to products and technology [25, 31, 54] . Simbavi et al. demonstrated how challenges within the ICF domain of emotional functions were related to problems with support and relationships [55] .
Finally, linkages between dimensions of disability and ART adherence received little attention in the available literature. Bhat et al. [38] reported that reasons given by participants for ART adherence problems included that they "simply forgot" (41.3%) or were attributed to the "side effects" of ART (50.8%). They also reported that HIV-related impairments or "side effects" were greatly increased in the portion of the sample that did not adhere to treatment, and that the reason for skipping the dose was often because of these side effects.
Discussion
This is the first analysis to systematically review the literature on HIV-related outcomes among people living with HIV in hyper-endemic countries within a disability framework. In the era of enhanced access to ART, many people will be living longer lives but with potential episodes of disability resulting from HIV, HIV-related conditions, and/or as side effects of ART. It is crucial to understand the extent of disability among people living with HIV in high-prevalence settings in order to inform choices regarding care, policy and research. These findings add to the growing body of literature that calls for attention to disability in high HIV-prevalence settings [4] [5] [6] [7] 16, [56] [57] [58] [59] . In particular, this scoping review demonstrates that much is already known about impairments, activity limitations and participation restrictions experienced by people living with HIV in hyper-endemic countries, but that key gaps in understanding remain.
What Is Known and Unknown about HIV-Related Disability in Hyper-Endemic Countries?
This review identified literature that reports data on all concepts within the ICF schematic of disability (see Figure 1) , but in vastly unequal ways. By far, impairments in body structure and function comprise the majority of data available on disability experienced by people living with HIV in hyper-endemic countries. Most of the included studies report on some form of impairment, and all of the first level ICF impairment codes were addressed except for one ("b3 Voice"). Particularly striking is the extent of data reported on impairments related to mental functions, which is an area of disability that can be overshadowed by physical concerns. This mirrors the findings of the population-based disability prevalence study of people living with HIV in British Columbia, in which the prevalence of mental impairments was 78% [12] . Rusch et al. also reported a high prevalence of concurrent impairments, with a median of 7 impairments and approximately one-third of the sample experiencing more than ten impairments in the past month [12] . Similarly, our scoping study found multiple diverse impairments being reported. However, a striking finding is that none of the included articles reported data on the sensory functions of hearing and seeing, despite the fact that HIV and its opportunistic diseases can cause these impairments [60] . Furthermore, few studies addressed functions of the cardiovascular and respiratory systems, even though tuberculosis and lipodystrophy are well-described health conditions associated with HIV.
Whereas Rusch et al. also reported high rates of activity limitations (80%) and participation restrictions (93), few studies included in this review addressed these levels of concern. Studies that did attend to these issues focused primarily on self-care, mobility and engagement in community. While some studies indicated improvement of these areas following onset of ART, [15, [48] [49] [50] others reported that a large number of PLHIV continue to experience challenges related to these areas [61, 62] . A longitudinal study using a comprehensive disability measure could enhance understanding of the shifting experience of activity limitations and participation restrictions over time. In addition to these areas, future research is needed to better understand domains not commonly included in outcome studies, such as communication, domestic life, and education.
The review also found very little data on contextual factors, which include availability of assistance devices, rehabilitation and social support in the context of HIV. The importance of these environmental factors can be crucial in mitigating activity limitations and participation restrictions. We note that data on contextual factors may more commonly be found in qualitative studies; however, the adage that "what gets counted counts" emphasizes the importance of quantifying outcomes across the holistic experience of disability in order to inform action.
A key direction for future research is investigation of linkages between HIV-related disability and ART adherence. The multi-faceted challenge could gain from better understanding how various dimensions of disability contribute to ART adherence or attrition. We also note the dearth of data related to disability among HIVpositive children and youth, indicating another priority for future research.
Contributions of a Disability Framework to HIV Research
An issue that arises from this review relates to the biomedical emphasis in HIV outcomes studies. The articles with the largest samples and thus the greatest opportunity to draw conclusions (at least within this research paradigm) typically focused on particular clinical concerns, without taking into account how these diagnoses might influence or be connected to other areas of health or life.
It is therefore unsurprising that responses to HIV care are largely medicalized and often do not include or privilege rehabilitation [3] or other services that could significantly improve quality of life. This is not to diminish the importance of biomedical approaches, and medicines in particular, to the experience of living with HIV. However, we argue that the time has come to elevate the health and life-related consequences of living with HIV to the status given to surrogate markers of disease progression. Lack of data can lead to lack of responses that could strengthen HIV care. An advantage of the ICF is the way that each concept in the schematic can influence and be influenced by the other concepts, as illustrated by the double-headed arrows (see Figure 1) . This framing acknowledges the complexity of life and challenges researchers to consider not only the concepts but their interactions. Only a few studies explored interactions between concepts, yet these findings provide important insights not only on the experience of disability but also on opportunities for providing support. For example, Nair et al. reported on links between pain and ability to work, pointing to the potential that pain management might play in reducing attrition from work. A more comprehensive approach to HIV care that includes broader concerns with function and activity is needed to inform other responses, such as rehabilitation and community interventions that could complement ART. Using a disability lens in the context of HIV has the potential to connect the medical field to others that address opportunities to promote human activity and participation.
By far the most comprehensive approach to disability and HIV in this scoping review was undertaken in the studies by Myezwa et al. and van As et al. Both studies used the ICF checklist as a tool of investigation. As a result, these two articles provide data across impairment, activity limitations and participation restriction levels like no other study in this review. Myezwa et al. were able to demonstrate that difficulties with general tasks and demands, interpersonal relationships, domestic life and/or community, social and civic life are associated with barriers in obtaining products for personal use and using technology. This highlights the importance of assessing contextual factors as well. Studies that used the ICF provide a more holistic understanding of the experience of living with HIV, and a link between the diagnoses of health conditions on the one hand, and the identification of impairments, activity limitations and participation restrictions on the other.
Limitations
The extent to which our review's findings can be generalised to reflect HIV-related disability in hyper-endemic countries is limited in three important ways: geographic and location issues, constraints of sampling approaches, and concerns with sample sizes.
First, 78% of the studies were conducted in South Africa in contrast to just one study in Zimbabwe and none in Lesotho or Swaziland. Furthermore, all studies were conducted in public health care settings, which are more likely to include participants with lower socioeconomic status and less access to education and resources. As such, study results related to experiences of disability could be influenced by factors other than HIV. Future research needs to include matched control groups to clarify the degree to which disability is HIV-related.
Secondly, most studies in this sample used convenience sampling; only three studies (7%) used random sampling. As such, findings are likely to reflect the kinds of individuals who more frequently attend the recruitment settings. Most of the studies in this review included more women than men. HIV prevalence in Southern Africa is higher in women, and women may be more likely than men to seek health services. As such, results may erroneously give the impression of certain experiences being more common among women than men. Conversely, the study by van Marle et al. included more males than females [63] . However, the study focused on HIV-occlusive vascular disease, which may be more prevalent in men in the general population. Therefore, it would be inappropriate to make claims about gendered differences in the extent of disability related to this condition.
Thirdly, the studies in this review with the largest sample sizes (n > 1000) focused on particular health conditions, such as renal failure or neurological disorders. Studies that took a broad view of disability had relatively small samples (n < 100). As such, we may draw only limited conclusions about the extent of disability in PLHIV. A population-based prevalence study of disability (understood comprehensively, as in the ICF) would mitigate each of these methodological concerns.
Conclusion
This scoping review described the literature on disability experienced by people living with HIV in hyper-epidemic countries since expanded access to ART in the mid-2000s. A key innovation in this study is the way that we have conceptualized HIV-related disability in Southern Africa using the World Health Organization's ICF. We hope that this review will prompt consideration of disability issues and inclusion of people with disabilities in our collective thinking about HIV in the region.
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